
Soinc parties suggesied that the FCC should extend flexibil i ty as far as letting 
[private parries develop inrerference standards, wi th  the FCC functioning in the role o f  
iiiediator." Other panelists indicated, however, that inany carriers may prefer that the 
Coniniission establish more universal standards so that inore equipment i s  inanufactured 
iiiidrr thosc crileria." Certain panelists also stated that as new technologies such as SDR 
evolvc, there should be Icss need for a fixed standard because i t  w i l l  be easier to adjust to 
trclinology cliaiiges through soltu'are, as  opposed to having to redesign Iiarduare." 

Various partie5 indicated that a purely flexiblelinarket-oriented approach may not 
bc .tppiopriate for public salety and other critical infrastructure users. They contended 
that market-based sharing regitnes iniyht pose problems for such entities, which are 
rcqii ircd Io iiieet strict regulations with absolute reliability.'' They also assened that i t  

n i q  be tiiorc beneficial tor these entities to operate their own systems in order to 
coinlhrtably be assured o f  meeting these standards. It u'as pointed out many rimes that a 
p u i ~  ii iarket tiicchanisin disadvantages those providing public services. While the highest 
a i d  best coii i ineicial uses inay adeqiiarcly be iiieasured in tnarket terms, several 
coiiiiiienters iisserled that the tnarket fails to value public services appropriately.16 These 
pitl i l ic goods include public safety cotntriunications systems (police, tire, rescue, disaster 
coordinatiiiii, etc.), and less visible uses such as radio astronomy," Specific use 
a l lou t ions  inay still he necessary i n  these cascs, although no tnorr spectrum than 
necessary should be devoted to such regulated use. Such dedicated spectrum needs may 
he reduccd i l 'p i ib l ic bervice providers are al lowed to lease part of their requirements on 
rlii as-needed basis. Public barely i s  discussed in inore detail below. 

Anorlier siluation in which the market fails to take important considerations i i i to 
ilccouiit i s  wl iei i  domestic specrruiii uses iiiust he coinpatible wi th  international uses, 
cither for tecliiiical reasons, or in order to conforin to international agreements. A 
number of cniiiinenrers pointed out the iiiiportance o f  respecting those de~nands.'~ Much 
o f t t i e  discussion wab in the context o f  developing global satellite systems, and the 
sdt ir ion uas  generally assuined to bc an arrangement o f  special allocations. Bu t  in 
kccli i t ig wi th  the general interest in inore flexibil i ty, the Cotiiinission should also explurc 
a n  qiproach it1 whicli specrruiii would be made available for satellite, terrestrial, or 
coiiibined 115c at the option o f  the user. 



Con~ lu .P ion .u : re~~~t r im~, i i~u f ;on .~  The Working Group generally agrees with 
coiiiiiientcrs and workshop participants that, within "basic" parameters, spectrum users 
sliniild he given maximuni possible f lexibi l i ty to: 

Choose the scrbices they providc on their spectrum; 
Deteriiiinc the technology that is inost appropriate for providing those 
wrvices; aiid 
Timister. subdivide, or lease their spectrum rights. 

hi additi i i i i :  
IRules generally should be written so as to perinit anything not expressly 
prohibited; and 
Exceptions to  l lexible rights licensing models should perinit coinmandand- 
control restrictions only wherc absolutely necessary and involving the least 
aiiioiint o f  spectrum necdcd to accoinplish public interest goals. 

B. Regulatory Cer ta inty  

Whi lc  participants w'ere vocd about their desire for i i iore flexible rights, they 
were equally interested in firmness and clarity in the rules they arc required to follow.'" 
[)iscussions i i r  times scenied paradoxical, with coiniiienters apparently requesting both 
iiiore def ini te and inore flexble rules, but an overarching principle eventually einergeil: 
pro\'iders of wrelcss ser\Jices wan1 clear rules governing their interactions wi th  the FCC 
aiid other spcctruni tisers, but the freedom to operate as they please within those 
bouiidsries. I n  other \ v d s ,  they want certainty of access to a clearly specified bundle of 
spcctruiii use rizhts wi th  finiily defincd l imits on how iniuch interference they have to 
accept and ciin producc. but f lexibil i ty i n  their operations within those paraiiieters. 

A s  i i i  the discuhsioiis about Hexibility, the coininenters requesting inore certainty 
M C I C  not always talking about exactly the same types otcertainty. Whi le  iiiost agreed 
that the Coininissioii's rules are not sufficiently clear, the examples they provided varied 
gi~eatly. Some pointed out that rights which are not exhaustively defined create "grey 
i l rms" rliat can lead to contlict. With site-based licenses, for example, the question of 
\vho should have access to thc white space surrounding a licensed site i s  often a soiirce o f  
dissension. Others argued for inorc clarity in the rules on the grounds that equipinent 
manufacturers do not know what sort of  equipinent to bu i ld  if service rules are not clearly 
dcl i  lied, 

Advocates o f t h e  exclusive use imodel argued that instability in the usge righis of 
liceiisees discourages investment. and further contended that "exclusive" rights are not 
iiieaiiiiigfiil when thc Commission, after licensing, ciin tell a licensee that a new service 
i i iay operate on tlie mine frcqiiencies, through overlay or underlay lcensing. Thus, they 
maintained that the rules should explicit ly prohibit othcr users from interfering with 
incumbent Proponents of ciiiiiinons-like approaches disagreed with the 
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p r ~ i p i i ~ i ~ t o t n  that exclusive rights are necessary to investment, pointing out that uncertainty 
can  inspire i t i i i ov~ t ton  and the development o f  such devices as frequency agi le radiosh' 

The suggestions that received the nioht attentioii were those dealing with 
interference rights, which niany parties asserted are important to define" Specitic 
suggcstions dealt wi th different aspects of interference, among them the need to clarify 
the definitioii of"harinfii1 interference" currently iised hy  the Commission; how to deline 
tlie maxiint i in level o f  "noisc" tliat licensees tnust accept; and the rules on how to resolve 
issiics that arise when an incumbent's service is impaired by  a new user operating within 
i t s  rights."' Several participants noted that the need to consider these points is  well  
illustrated by Nextel's conversion of SMR service to a cellular-type service, an 
unintended consequence o f  which was interference wi th adjacent public safety 
licensecs.X~' If  t l ie  rights o f  the new service had been defined more clearly a t  the outset, 
Hie problems iiiay have been avoided. In general, prospectively defining these rights i s  
usetul for a\Joiding subsequent probletns w i th  incutnbeiits, but iinfortunately that is inot 
ai\v;iys possible. Transitional ishues are discussed below. 

Coinmcnters frequcnlly pointed out a need tor inore objective tneasures 0 1  
Defining ineasures and setting thein at  an appropriate level w i l l  require the 

Coinmission to  ha\,e a bettcr grasp of the science involved prior to making rules, and to 
aiilicipate bctter the consequences of  different uses. This means that more engineers 
shoiild be involved in the rulemaking process. 

Based on tlic many coiiiinelits reccived and heard, the fol lowing basic spectruni 
i~iglnts parameters ti i i i '11 he clearly defined for both licensed and unlicensed uses: 

I. Authorized frequency and bandwidth; 
2. Geoyrapltic scope of right to operate; 
3.  Maxitnuin RF output, both in-band and out-of-band; and 
4 Inierfereiicc protection, i.e. innximum level o f  noiselinterference that 

hprctruin user rnust accept f rom other RF sources. 

Parties often cited broadband PCS as an example o f  how tlexible service and 
tecliiiical rules can coesist wi th clearly defined spcctruiii rights and responsibilities"" I n  
t h a t  regime, geographic licenhes for a ]iarticiilar frequency aiid bandwidth carly a 
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co i i~ t r i ic t io i i  requirement and a renewal expectancy, which give licensees the certainty 
tlicy need to iiiakc inajor investinents whi le still giving the Commission the abil ity to  
recli i i i i i  thc spectrum i f  the licensee acts improperly. The PCS rules include ti iaxinii i i i i  
outpiit levels a t  thc geographic and spectrum borders of each licensed spectrum block, so 
chat each licenrce knows in advance the maxiniiiiii output that i t  can produce and is 
I-eqiiircd lo accept from cwhanne l  and adjacent channcl PCS licensees. This approach 
also provide5 a clear coiiiiiioii framework from which adjacent n d  co-channel licensees 
ci i i i  negotiatc alternative consrnsual arrangements. Some suggested that this approach 
ciin work for alinost any technology. 

The issue u f  cnforceiiient also arose in coiincctioii with the claritication of rights, 
\villi varioiis paiielists arguing that the FCC inust do a hetter job oi'enforcing licensee 
rights or else the licensee really docs nor have those rights."' Indeed, the point was inade 
repeatedly that the success of any rights regime depends on the enforcement of the rights. 
I t  was suggested that the FCC tieeds a plan to speed up the resolution o f  interference 
coiiiplaints, and that better eiiforcenient could be achieved by  increasing technical 
ex lw t i sc  a t  the Cotniiiissinn 

C o n ~ i i r s i o i i s / r t . c , ) n i m ~ , n ~ u ~ i ~ n s .  In  sum, the Working Group generally agrees that 

0 

e 

with regard to regulatory certainty: 
Rights should be clearly and exhaustively defined; 
Basic parainetcrs to be detcriniiied are frequency, bandwidth and gcograpliic 
scope, arid (how much interference a licensee is allowed to impose on others 
arid how inuch hc iiiiist acccpl; and 
Once identified and assigned, rights should be protected through adequate 
cnforceiiicnt efforts. and should not easily he tnodified. 

0 

C. Interference Standards 

lssucs concerning interference were among thc inost widely discusscd by  
coiiiinenters and by  panicipants in the Public Workshop. The specifics o f  appropriate 
types of interference parameters and interference protection schemes, and appropriate 
le\eIs of desired and undesired signals and how to best measure them, are discussed 
elscwhere in tlie reports o lo t l tc r  Working Groupa. Here we discuss the impact o f  various 
approaches oi l  licensce rights and responsibilities. 

The iiiost coininon theine enpresscd was that as services proliferate and more 
]people try to do inore things with spectrum m the future, the inost fundamental spectruin 
iiianagetnent problems w i l l  l ikely relate to interference. A s  discussed above, i t  was noted 
that too often the interference caused to adjacent channel licensees i s  not factored in 
when a new servicc i s  authorized. Another concern expressed was the preclusive effect 
of many Ijc,i,,sresioperations in the absence ofpredefined protections for future spectruiii 
L I S C I ' I .  
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Severul parties also pointed out that ihe Commission's most difficult, 
cotiti-oversial. and  uiisatibfdctority resolved cases liave resulted from situations in which 
the i'xient of an incumbent's spectrum rights and interference rights, and its l imitation on 
impacting other band\ or users, were not clearly understood by the incumbent, by a new 
scr\vicc pi-wider, and even by  this Cotninission. 

Several parties argued that the current definition 0 1  interference is too vague and 
subjective. whi le others prelered to retain the flexibil i ly of interpretation that i t  allows? 
Various parties stressed the need for regulatoty certainty. both in terms of what kinds of 
signals they would be permitted to transinit. within their bands and into other bands, and 
\ \ h a t  Ihnds o f  iindesired signals they should plan to tolerate as worst cane from in-band 
opciwiions ( e . ~ . ,  "iinderlay") and cut-of-band operations.'"' To achieve this certainty, tliey 
inaiiitain, requires m i n e  objective technical standards that are concretely nieasurdble and 
pi.cdictable. 

Participants that reinarked on this issue generally suggested that the Commission 
should take into accoiint freqiicncylbandwidth, power, cwhannc l  and adjacent channel 
operations, out-of-band einissions, background noise. and perhaps geographic locatioii 
and scope. A few parties inhisted that the Commission inust field test i t s  assumptions 
whsn deteriii inmg interfeixnce consequences o f  i t s  techiiical determination.? 

Despite a desire for certainty regarding the operating environment that they could 
create nncl in which they would be required to perform, parties also expressed a 
compellit ig desire lor  t lexibil i ty. There was mine discussion of whether licensees' 
pcrniissible uperation5 ahould be dcfined in t e r m  o f  "inputs"- pennissible tower height 
and  iransiiiibsioti power - or in terms of"outpu1s" - h o w  inuch signal strength resu~ts on 
p;ii.ticular frequencies at particular locations. Parameters based on the latter 
cniisiderations would provide licensees wjith greeter f lexibil i ty in detemiining their 
aystem archirccture to meet ciistonier density, geographic location and scope, and cost 
considerations. while inaintainitig what should he the Cotninission's most basic 
rcgiilatory conccrii: the extent IO which they impact the service o f  other licensees and 
operations. 

Any  setting o lsuch  standards, o f  course, reduces the Commission's flexibil i ty i i i  
re\pondii ig to changing techiology and changing customer and public needs. 
Nonetheless. the degree o f  certainty that  can be provided for both incumbent licensees 
and potential iiew entrants and the increased opportunity for new entrants and services 
outwcigh this concern This coiica-ii is further diminished if the Commission undertakes 

21 



periodic review of i t s  technical parameters, as further discussed below in the section 
regarding liceiise teriiis and teriii l im i t s  on rules. 

Various panelists agreed that i t  is critical to distinguish inreference from 
coinpetition. Several coinplained that incumbent licensees claim that a new service w t l l  
ciitihe "interferencc" when their primary concern is direct or indirect competition 
piovided by die iicw rihtrant. One participant specifically remarkcd that regardless o f  
whrther t l i e  stiindilril is "harmful interference" or "ineaninyful interference," the analysis 
w i l l  dcpend on one's point o l 'v iew,  i.e, whether one is an incumbent or a new entrant. 
Ncw entrants ofteii cninplain that incumbents lhave 110 incentke to  produce robust 
syslems that are less affected by  potential interference and, in fact, have a disincentive to 
do s o  if the Coinmission continues to protect legacy equipnient that is not designed to 
upernte in a spectrally efficient manner. 

A t  Ie:isI one p r t y  proposed that the Coinmission let the courts determine what 
mist i tu tcs harinful interference when parties have a conflict:" However. the iiiore 
ol>jective standards kir determining interference that we expect to develop would appear 
10 ohviarc thr basis for such a proposal. 

One idea tliat participants raised was thar rhc Coinniission define the amount of 
interference that a user can create and must accept, and let industry set standards wi th in  
those parameters. Panicipanrs also suggested that the CominissDn should allow the 
~ i r i \ a t e  sector to devclop interference standards and present them to the FCC. which 
woiilc thcii he responsible for e~iforcement. The Commission has often been giiided by 
or given delkrence to industry-developed standards. and w i l l  continue to do so when the 
participants reasonably represent all affected and potentially affected interests. 
Soinetiines. however, industry groups may not adequately account for the interests of 
uthei~ affectcd entities, such as those developing new technologies a d  nascent providers 
01' future services. 

Whi le  tliere also was some call for receiver standards, these proposals appeared to 
restilt pr imal i ly f rom concerns about the vulnerability of many receivers designed by 
incumbent licensees In the context o f  our current interference rules. W e  believe that if 
rlie interference environment in wli ich receivers inust operate IS adequately specified in 
advance, licensees and receiver imanufacturers would face strong economic incentives to 
design equipment that will not be susceptible to potential interference. I n  most cases i t  i s  
bcst lef i  to licen,sees and equipment designers and manufacturers to determine how best 
to design cqtiiliiiient to operate in this cnvironinent, and to inake the various economic 
e\wIuations a n d  trade-offs involved in such detenninarions. The Coininission should 
carefiilly consider, Ihowever, whether i t  might be appropriate to inandate receiver 
perforinance for consumer goods whose design and manufacture are not controlled by  a 
licetisee. 
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Cotrdir.\ions/r cc~~mmmdurrons Given these considerations. the Working Group 
concludes and recorninends as follows: 

The current definitions and rules for controll ing interference do not always 
provide licensces wi th  adequate notice regarding possible changes to the 
clcctroniagnetic environment in which they may be required to operate i n  the 
futiire; 
liiadequately dch ied  interference rights can lead to extensive adversarial 
coiitests regarding the rights of incumbents when new service) are proposed; 
If the Coii imissioii determines to specfy the maximum level of undesired 
signal to which licensees w i l l  subjected, licensees and equipment 
manufacturers can design systems that w i l l  provide for additional future uses 
by  other users of the same spectrum and of adjacent spectrum; 
ltiterfereiice standards based on outputs provide desired flexibil i ty whi le 
protecting the reasonable expectations of licensed and authorizcd service 
Iiroviders and thc piiblic; arid 
While there may be some situations in which i t  would be appropriate for the 
C'oiiiinission to establish receiver performance requireiiients, in most cases 
licensees and inanufaciurers should retain that responsibility, assuming that 
they know in advance what their expected iiilerference cnvironnient w i l l  be. 

D. Secondary Marke t  Arrangements and CommissiowGranted Easements 

Coininenters and Public Workshop participants suggested that the Cointnissioti 
iicccls to look lbr ways to improve access to licensed spectruin by  new entrants, and that 
tecliiiological advances tising devices such a s  frequencyagile radios have ncrcased the 
poteiilial for spectrum to accommodate inultiple non-interfering uses."3 Many strongly 
advocated t l i i i t  the Coiii iniszioii i i iove forward wi th  its pending proceeding on secondary 
tiiarkcts.'" 

Coininenters generally suggested two alternative approaches to i c i l i t a t e  access. 
Miitiy advocated expanded use of a variety o f  inarket arrangements, including secondary 
markets involvi i ig the lease of spectrum usage rights.'" Under this approach, licensees 
iwtilil hold the rights associated with deteriniiiiiig which potential entrants could haije 
access to the spectruin and under what conditions. Others advocated al lowing open 
iicccss on a rion-interfering basis through expandcd use ofeascinents."G In the latter case, 
tlie Coininission. and iiot tlie licensee, would establish coiiditions for user access to the 
specti-iini. Tliere was significant disdgreeinent among coininenters on how to balance 
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tliese approaches. However, i t  should be noted that the two approaches are not 
necessarily Inulually exclusive, and in fact could both be applied to the saiiie block o f  
spectruin. 

Proponents of secondary niarket arrangements asserted that the market can solve 
I l i a c  lypzs uf acccss problciiis if Iiceiisees have f lexibi l i ty and exclusive rlghts:" 
Incuinbent\ could dererintne, rlirough pribately nrgotiatcd agleenients, how otlier partics 
could use soiiie fraction uf the apcctruin bandwidth or soiiie Iportion of the geographic 
x c a  co\'crcd by the licciise for w i n e  period o f  time, which could be for a few seconds or 
iiiiiitites oi f o i  years. Many secondary iiiarkets proponcnts were also skeptical o f  the 
c i ix i i i cn t  approach, arguing that ( I )  "nowinterfering" operation tends to work better i n  

theory ihan in practice, and (2) even where spectrum is  otherwise not being used by thc 
licensee, creating easements for third party access without the licensee's consent could 
lriitl to squatter's rights probleins."x Several coininenters also were particularly adamant 
!ha( the Coinii i isr ioi i  tint grant any easement rights that would affect exclusive use 
licenses that  had already been granted by the Coininission. contending that incumbent 
licciisees have already built  out their sysrems and made otlier technical decisions in 
reliance on there being no easement rights to third parties that could possibly create 
li;ii.infiil inrcrferencr.'" 

Proponcnts o f  easements wserted that the inarket would not facilitate, and i i i ight 
e\en inhibit, accea5 by thc very technology that is revolutionizing efficient spectruin use, 
i.e., si i iart, frequency-agile devices. They pointed out that the Coininission currently 
allows unlicensed Part 15  low power devices including ultra wide band (UWB) devices 
to operate in certain poriions o f t he  spectrum in which incuinbent licensees operate 
u i thout  the iisers of those devices obtaining pertnission troin the licensee. The FCC 
could also allou' "opportunistic" devices to search iicross licensed spectrum and then to 
operate in liccnsed but unused spectruni without permission o f  the licensee, as long 21s 
i h u w  devices did not cause interference to incuinhent licensees and instantly ceased 
tlaiisiiiittii ig wlietiever a licensee wished to use the spectrum. Easement proponents 
coiltended thar cxclusive rights holders w i l l  look for ways to block access by such 
dcvicec to Iirotect their invcstincnt, and that the only way to open spectrum to new uscs is 
to vastly expand the tse o l t h e  easement tnodel from i t s  currently limited form They 
also contended that new technology is  sufficiently sophisticated to overcome concerns 
regarding intcrfercnce. m 

Tlie M'orking Grouli believes that there is rown to expand oiir use ofburh inarkct 
arratigemcnts such as secondary inarkets and the easements i iodels. The Commission 
has already taken steps to init iate and expand secondary markets, but !his model has so 
fai. been applied on a l i t n i kd  basis only. This is  partly due to statutory issues, b l t  also 
rcst i l rs  froiii usage rights in cnisting spectrum not being welLdet7ned (as discussed i n  
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pi'ioi' scctions). Al lowing a iar iety of market iirritngeincnts so that licensees would be 
able to authorize others to i iake use ol'i i i iused portions of their licensed ~ e c t r u i i i  could 
lcad to substantially greater access to and use o f  the spectruin. The Commission has used 
a n  easement approach in cases such as U W B ,  but this i s  s t i l l  a very limited application 
coinpared to the k ind of easement access that some coininenters advmate. Both low 
power underlay easement rights operating below the noise temperature and easement 
i.ighis that would al low the use of ion-interfering opportunistic devices in some situations 
could he expanded. 

N e w  technology has transformed the access issw by making certain types o f  
possiblc that wcrc not technologically feasible in the past. We iniust therefore 

clwelop access inodels that take the potential of this new technology into account. We 
agree wi th coinmetiters that the secondary markets model and the easements model each 
offer certain distinct advantages as well as disadvantages, but conclude that neither inodel 
4iotiId bc adopted to the ehclusion o f t h e  other. 

.Scioiidiiry u?urkel.\ miiriel. The secondary iiiarkets tnodel takes advantage o f  the 
t lexibi l i ty and  adaptability o f  the market to solve access problems. Because licensees 
I iave ecoiioiii ic incriitives to use speciruin in ways [hat w i l l  yield the highest return to 
tlieiii, they w i l l  often find i t  advantageous to allow others to use unused portions o f  t k i r  
specrri i i i i  i f  they are ;idrqu;ilely compeiisated. Because licensees have a strong incentive 
to obrdin the highest possible retiirn on all lheir "assets" including their spectrum, we do 
not agree with those who contend that making an exclusive licensee the zcess 
"gatekeeper" (i,e,, rcquiring potential spectrum users to obtain licensee consent) w i l l  
inhibit access by new technology. I n  fact, exclusive licensees wi l l  often wish to 
eiicourage and even develop new technologies in order to provide new services, =rye 
i i iore custoiiiers, etc. 

If the i.ights afforded tn licensees are sufficiently welldefined and flexible, and 
tlie secondary niarket mechanism i s  fas t  and elficient with low transactions costs, 
liceiirees w i l l  have ample incentive to negotiate with poientialsecondary users for access. 
A s  long as the transaction costs of those negotiations are not too high, then inany 
licensees wi l l  find i t  in their sel f  interest to allow access by secondary users. It i s  also 
iinportant to realize that a secondary iiiarkets approach doesn't necessarily need to rely 
oii individual negotiations with each licensee: band iiianagcrs and other interinediaries 
s i i ch  as clearinghouscs can facilitate transactions. Thus, even i f  inany individual 
ti.ansactions are necessary in order for secondary markets to work, organizations are 
I~l<ely to develop to handle those transactions just as American Society o f  Composers, 
Authors and Publishers (ASCAP) and Broadcast Music, Inc. (BMI) were developed to 
h;indlr thc inegotiations between holders of copyrighted inusic and the thousands of radio 
stations and otlier organizations wishing to play that music. On the other hand, there tnay 
bc instances where secondary inarkets work less M'cII, such as in cases in which tliey 
iinpose such significant transaction cobts on parties that tiegotiations wi l l  not occur. I n  
that case, an easements model may be appropriate. 
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Easemcn/,r model. B y  definition, the easelnents ,nodel appears to al low for highly 
efficient and low-cost access to spectrum, since a government agency establisks overall 
rides and prntocols under which any user would be allowed access to the spectrum 
Ncgoriations wi th  individual licensees is  not required. As a number o t  coininenters 
suggested, tlie easeiiicnts tnodel bears greater consideration than in  the past because the 
increased sophistication of rcchnology allows for t l ie possibility o f  enhanced spectrum 
LISC hy third parties on a tion-interfering basis wi th  the licensee.'0' While i t  i s  true that 
potcntial tnterltrence prohleins between licensees and eascmcnt users inay arise i n  an 
eamiient modcl, prcsuinahly those probleins can be resolved through technical protocols 
and coordiiiation. Moreover. the concern about overcrowding and the tragedy ot'the 
coiiitiioiis is greatly reduced wl icn caseiiients are applied to lhigh frequences and the 
Ilower levcls i l l  devices are l l lnited so that polentially interfering signals only t rdve l  
relatively shon disrances and thus the number o f  potentially interfering devices i s  l i inited. 

A t  the same time, hou,ever, the easement model inherently IimitS the flexibil i ty 
afforded to the licensee to soine degrcc, and relies on government to define the scope of 
the easement. For exainple, cumently al l  Part 15 devices are l i inited to very low power 
l e ~ e l s  in  nrder Io i i i i i itiii i7c the possibility of interference. I f  opportunistic devices are to 
be authorized in  the ftiture, there w i l l  have to be regulations or protocols to ensure that 
tiicy l isten before thcy transmit and that they do not transmit when to do so would cause 
inrerfercnce to an incuinhent licensee. I n  addition, there i s  the concern that once 
iinlicensed entities begin to opcrute i i i  an easement and then later create interference to 
t l ie incumbent licensee. i t  may be di f f icul t  legally or polit ically to shut down those 
unlicensed operations, Thus the potential for squatters is another potential downside of 
thc easetiieiit inodel that tiiust be addressed. 

Bolunriiig /hi, lu'o upprouches. I n  seeking to balance the two approaches, v'e 
generally conclude that rights o f  licensed incuiiibent users should be Iiinited to sane 
extent to crcate "edsenients" for non-interfering uses below a defined interference 
teinperature. There ii iay also be some l imited situations in  which it  would be desirable to 
cslahlish eilseiiienls for higher power opportunistic dek'ices, but only in circumshnces 
whcre the transaction costs associated with negotiating wi th  incuinbents for access to the 
spectruin would otherwise be unreasonable. 

To the extent that efficient inarket niechanistns can he developed that would al low 
iiiarket arrangements at reasonable transactions costs, however, then they should be left 
under the coiitrol of incuiiibent licensees. That would be true o f  both individual ly 
iicgotiated secondary inarket uses and opportunistic uses o f  licensed spectrum. 
Opportunistic uses of spectrum i i iay become feasible (especially by using technical 
solutions such as agile-freqiiency-hopping radios. software detined radios and adaptive 
anlennas) a t  reasonable transaction costs. If such uses become feasible either through 
diixct negotiations wi th  incuinbents or  perhaps through royalty or rent mechanisms 
ndmiiiistered by pri\'ate baiid managers or  clearinghouses, the right o f  access should 
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iztiiain within the control of the licensed user rather than be the subject of an FCC 
dedicated and mandated easement. 

Using ths balanced approach, certain tcchnologies should probably be nllowcd 
access to spectrum "holes" primarily nn a secondary inarkets basis, while others i nay  be 
iiiore ainenable to access Y i r l  easeincnts. The easeinent model appears particularly 
suitable f o r  underlay technologies that operate at very low power (].e., below the 
.'iiitcrfcrence teiiipcr;iture"'"~), provided that the technical boundaries o f  the eascment are 
well-defined. 

C ' r ~ n r . l ~ ~ s i u , n . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ t r r r r d u n r , ~ s .  I n  order to evaluate the options involving 
sccoiidary iiiarkcts and easements, the Working Croup recommends to the Spectrum 
Policy Task Force that the C:oiniiiission obtain inore inforination l rom the public (e.g., 
tlii.uugli ati NOI) oii: 

Developing further analysis to distinguish those situations i n  which 
guveminent graiiied easeincnts inay be appropriate compared to situations in 
wliich various secondary inarket arrangements between licensees and other 
LISCI-s are appropriate; and 
Analyzing the ability of new technologies ( s m a r t  frequency-agile radios, 
softwax definzd radios, adaptive antennas, spread spectrum etc.) to operate, 
even at higher power levels, without causing harinful interference. 

Other rlclions that the Working Group recommends include the fol lowing 
Coiiii i i ission actioiis: 

M o v e  forward with the existing "Secondary Markets" proceeding;"" 
Address iinderlayleascinenr rights i i i  transition bands on a goingforward 
basis; 
I n  new allocations and assigninents, consider including low power easements 
oi- underlay rights based on the "interference teinperature" concept; 
Clearly define access rights for opportunistic devices, whether based on 
secondary inarket uses, easements, or a combination o f  the two. 

License 'l'erms and Term Limits on Rules 

Paiticipaiirs in [ l ie Public Worksliop, as \vel1 as pariies that coininented on the 
Public Notice, providcd input rcgarding how long spectrun~ license t e r m  should be, as 
uell as whether i t  would be useful to set some sort of term limits on Coinmission rules so 
that rules would autoinaiically be revisited periodically. A few parties suggested various 
alternativcs for providing periodic modifications i n  our technical rules in order to demand 
iircreasing spectrum efficiency from licensees as technology advances."" 

~ ~~ 

lntcrfercncc temperature" i i i cds~ res  rhc RF p o w r  avoi l t ib le ,A l l ic rccsiving antenna pcr unil 

I'mmotmy Ffticisnr Usc Of Spcctnini Through Ellmlndlion o f  Benicrs 10 rhr Dcvelop~ncnr o f  

,Svc, '.g, NCLL America Foundation et 81. Cumrnentr 81 14, Conrumcr Fcdaation o f  America 

,111 ,, 
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Secondary Markcts. WT Docket No. 00-230, Nolice " / P r o p i e d  Rdenwkiq ,  15 FCC Rcd 24203 (2000). 
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L ice i i se  retins i n  varioub services differ. For instance, the terin of wireless 
telecotninuiiications licenses i s  generally ten years, while broadcast licenses have a term 
o f  eight ycars and CARS licenses are awarded I‘or a inaximutn o f  five years. Satellite 
licenses have in the past generally been awarded for ten years, but in February o f th is  
year the Comiiiission adopted rules allowing it to issue such licenses with I syea r  license 
k r i l l s .  

The Iiractice of adopting tndivldual rules wi th predetertnined sunset dates has 
long been wed  by (he Coinmission in cases where it  finds that a rule would outlive its 
uscltihiess it’ allowed to rciiiaiti indefinitely. Under the Telecomnninications Act of 1996, 
tlic Coinmisaion i s  also required to ilctertiiine in evcry even-nuinbered year whether any  
regillation i s  no longer necessary i n  the public interest as the result of nieaningful 
ecoiiomic coinpetition between service providers, and to modify or repeal such 
regulation. The Coinmission has undertaken nunirrous proceedings to streamline its 
r u l u  pursuant to this rcquireinent. 

With respect to license t e r m ,  certain public interest organiraions argued that the 
F(’C should, iii keeping with the fact that the airwaves are a public asset owned 
collectively by a l l  Americaiis. establish relatively short license terms. They argued that 
the Cotniiiission should iiot lengthen license t e r m  or otherwise tndennine the 
go\ernment’s dbility to reorder spectruiii rights and responsihilities as technologies and 
social needs change. Incuinbent licensees, on the other hand, argued in this and other 
foi.2 t l i a t  consistency and certainty are necessary to warrant significant investment, and 
iiiost seemed to assume that the current level  of license renewal expectancy would remain 
;in iiitegral part of our licensing scheme. 

Commenting on the idea o f  terin limits or sunsets for Commission rules, one 
paiieliat said that different bands would require different tenn limits and that i t  i s  
iiiipossible to detennine what they should be (that is, how quickly technology w i l l  chaiigc 
in each hand), so the Coinniissioti i s  better o f f  with irtiles o f  infinite duration but a 
reservation o f  power to interveiie in the event o f  a inarket failure. 

W e  belicve that a predictable and structiired format and timetable for 
iiiil>lainenting tule changes that w i l l  periodically increase the efticiency of spectrum 
iisage i s  iinperative. A t  this point. i t  i s  nor apparent that it iiiatters whether such changes 
are implemented as rl l i inction of perindic license i-encwal considerations or as a function 
(11-periodic servicc rules reyiew. What does matter i s  that the t iming of such potential 
clxiiges is both reasonable and predicldble, and that the extent ofchange within any 
period of years is litii ited in soiiie nianner. 

One proposal inade a t  the Public Workshop was that a l l  licenses should be subject 
iu ii re-ev;duation period that enables the Comiiiission to prevent old technologies from 
occupying spectrum in \Jirtual perpetuity, but i s  scheduled sufficiently into the hrture that 
i t  ~ Iocs  not threaten the stability o f  Iiceiisees’ business plai is .  We continue to believe that 
it IcyeI of certainty regarding one’s ability to continue to occupy qectruin at  particular 
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locations. a t  l a s t  for suine foixseeahle period. is an essential prerequisite to investinent, 
particularly in services requiring significant infraslructure installation and lead tiine. A 
periodic adjiistiiient of operating pal-ainrters or requirements, howei'er, need not deter 
iniestinent i l ' l i in i tcd to predictable and reasonable outlines. While potentially disruptive, 
periodic revisioii of operating parameters and protections i s  a necessary means to 
coiirniue to i i i i i i e  the spectrtiiri wi th increasing cfficiency a b  technology develops, to rhe 
cxtcnt such ci'forts arc economically viable. Any such assesslnent would include, o f  
cwrse ,  an assessinent of tlie econoiiiiclsocietal value of the [new or increased service 
cap;ihility being accoiniiiodated veisus the ca ts  to iricuinbenr licensees and to the public. 
Tl i is applies to  "coiniiions" spcclruin a i i d  exclusivrly used spcclruin, including 
casements, with respect to both internal operations and effects on geographic and spectral 
neighbors. 

Any e\'aluatiI)n o f  51ich per iodt  adjusrinents should be on a predictable schedule, 
aiid any iinplemenration of resulting neu' rules should be on a schedule that  i s  
piedeteiinined by rule. For instance, iiu changc iii technical parameters, such as an 
increase in noise floor or In emission inask or in edge of'te-rritoly f ield strength, could he 
iiitroduced iii ii particular s tn i ce  unli l  a t  leas1 three years after a deter-inination is inadc to 

iinplcinenr s d i  a change. While soine new technologies inay develop suddenly, and 
could soinetiines he delayed hy a guaranteed transition period, the uncertain cost o f  this 
rish is outweighed by the need to providc some IeYel of certainty to develop and 
iinpleinent known technologics and services. We do i iot propose that the timetable 
should he the sai i ie  for a l l  services and spectruin bands, hut can vary wi th both service 
provider and customer investment requirements, apparent public expectations, and 
anticipated speed of technological development. This is  one way in which to ensure 
continued innovation and continually increasing efficiency in the use of spectrum. 

Conc l~rsion.s/~~eron~niendirrions. I n  sum, the Working Group proposes: 
A periodic adjustinent in technical requirements is imperative in order to 
continue to inake increasing use of spectruin; and 
Such adjustinents iiiust be predictable in both time and scope (although i t  is 
pi-ohably not significant whether such adjustinents are effectuated in the 
context o f  service rules or periodic license renewals). 

IV .  Other Considerations 

While significant dcbate ex ls ts  over thc nieiits d'the exclusive use model VBI'SUS 

tlic cotninons inodel. as noted above, the coininan&and-control approach inay be inore 
appropriate for some allocations and services. such as those having elenieiirs that inay be 
gi \e i i  too littlc weight in the inarket. Examples include satellite, piihlic safety, spectrum 
shared with rlie federal government, broadcast, and rural services. Moreover. each 
service has distinct reasons why i t  m a y  he more appropriately dealt wi th in a corninan& 
and-control framework. 

For cxainple, satellite savices require bignificanr negotiations over spectrum that 
m u s t  he harinuiiired across iniany countrles. Significant transaction costs accompany 
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there eflbrts, and i t  inlay not be economically feasible to pursue alternative spcctruin 
bands. Most iiotably, the henetits of such harmonized spectrum accrue to spectrum users 
and society as  a whole, not just to satellite services, whi le the costs are incurred by 
siitcllite services alone. This type of public benefit with a cost concentrated on one party 
or iihdusrry appears Io  be a classic market Failure problein that can be addressed v i a  
ccitain regulatory intcrvenlions, w c h  as governinent-mandated spectrum allocations. 

Pub ic  safety, wli icl i  uses sptxtruin as an iiiptit, i s  another coininonly cited 
csainplc o l  a x r v i c e  t l ial inay be givcn LOO l ittle weight iii t l ic market. Iri this case. 
however, the potential problein inay he distinct froin that associated wi th  satellite 
services. A s  opposed to satellitc services, which may need particular bands o f  spectrum 
set aside fnr glohal harmonization, i t  inay he possihle to address concerns related to 
public safety with less intrusive regulation, including soinie market-oriented policies. 

Other specuiini allocation dccisions have traditionally reflected considerations 
that may not he fu l ly accoiiiinodated in ai1 exclusively market-based approach. For 
exaii iple, a significant ainount of spectrum is allocated to (and shared hetween) both 
Fcderal Govcminent and non-Fcderal Government users. In addition, broadcasters 
traditionally have faced a set of rules that represent their unique history and services. 
Similarly, rurill interests have unique needs that niay be costly to inieet, and there is strong 
support for public policy that w i l l  address these needs. Siinilarly, radio astronoiny has 
particular spectruni needs and can prouide important hut v e y  long-tenn benefits which 
inarket iiiechaiiisms may not l u l l y  reflect. 

A. international Considerations 

A inumber of parties stressed that the United States should inake a better effort to 
lhariiionizc its spcctruin minageinent policies and allocations wi th  those of the rest ofthe  
umrld, when possible.'"' According to these conimenters, to the extent domestic policies 
aiid allocations coinpleinent international decisions. U.S. consuiners and businesses wi l l  
reap iiiiporkiiit henefits such as inore international roaming and better economies of  scale 
with regard to equipment inanufactiiring. Cominenters also poinred out that whi le the 
satellite, inaritiine. acronautical, public safety and radio astronoiiiy Servicer have long 
required and benefited froin en1ensiL.e international coordination, terrestrial services likc 
rliird genri-ation wircless and radio local area network (e.g., WiFi) services are also 
becoming iiicreasingly ubiquitous requiring the saiine level of international 
coordination. '"" 

The cmiii ienters explained that the United States needs to eliminate any 
ciedihil i ty co i iccms that are raised when i t  advocates for an international allocation only 

l o '  SCC. ( ,g .  C l ~ l A  Cuminenis ill 15-16: Association of Amcricm IKailroads Commenls a t25 ;  SIA 
Corninelits at 20: lnformariun Technology Industry Council af 5 ;  AT&T Wircless Cnmmenrs at 20; Nokia 
C'omiiicms a t  1. Motorold Commcnts a t  2S2h. 

,\?e, < ,y .  U ~ r c / e s ~  Ethernrl Comp;iribiliry A l l idncc Coniiiienls a t  S7. 1 1 1 ,  
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lo latcr allocarc the saiiic spcctruin for different uses doimcstically.lO' Various parties 
rted th;it the United Stares should formulate more effective and forwadlooking 

inleriiationdl positions to lake to the Interiiational Telecommunication Union's (ITU) 
World Radioconiiiiiinication Conferences (WRC) through the regional Organization 01 
American Scares (OAS) tclecoinniunications process administered by CITEL.'OR I t  was 
suggested tha t  the Commission inake it a priority to advocate for an  increase in the speed 
and cftiicieiicy of the ITU bpecrruin decision-making process!"' I t  was also suggested 
rliar the United States appoint a professional WRC ambassador to provide continuity of 
cspertise belween and  for WRCs."" 

Other parties coinmenled on the importance of  the Coininission considering how 
spcctruiii-based services are affected by spectrum use models. It was state4 for example. 
t l iat the Commission sliould take account of the effect that interference caused by 
Iice~isees oflering newly flexible services would have on existing crossborder 
interference agreeiiients with Canada and Mexico."' Coininenters asserted that  a broader 
regional perspective on spectrum management by the Coiniiiission could speed 
deployment of services to U.S. consumers by resolving crossborder coordination and 
regiona I pol icy isweb car1 iei..' '' 

Cun~lii,si~iii.r/,~c~omniotdrriion.s. lntcrnatioiial conaiderations niiiat be takeii intn 
accoiint i n  iwo ways: 

rirat, because rcgional and world-wide harmonization of band use can have 
significant advantages both in tenns of truly ubiquitous services and 
economies of scale, in developing doincstic spectrum policies and allmitions, 
the Coniniission should always carefully consider the potential iiiipacl on 
intcriiatioiial objectivch. 

Second, U.S. consumers coiild bencfit froin improved spectrum management 
coordination with our regional neighbors, especially Canada and Mexico. 
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E .  PuMic Salel )  

The Working Group sought iiiforniatioii regarding what spectrum use models the 
Ciiiiimission should use to ensure the provision o f  public safety services and other public 
service use\ o r s p e c t r m .  

A number o fc im i i i c i i t c rb  and participants in Public Workshop who addressed this 
issue opposed applying an exclusive use model to piihlic safety,'" Although they 
rzcognizcd (he need to eiicourage efficiency uii (lie part o fpuh l ic  safety providers, many 
agreed that i t  i s  not appropriate to make them compete forspectruin against entities that 
riicasure spectrum value iiionerarily. These parties agreed that there i s  a fundamental 
dillcrence between cniiiinercial systems and public safety systems, which have different 
firnding inechiinisnis, are inherently slow-moving and budget-constrained. and need very 
iseliable coiniiiiinications rather than cutting-edge equipment. In addition, they cited 
ptiblic safcty's need for loiiger equipincnt cycle5 (e.g., 2Syear cycles). For these and 
otlier reasons, they Indicated that a conimercial inokl has l imited applicability to public 
salety.'" Onc palricipant also added that inaking state and local government users 
acquire spcctrtiin in the marketplace would in effect impose a federal tax on such entities. 
The principal concern expressed by government and public safety spectrum users was 
that they nor be required to compete wi th commercial users for spectrum.'" Some o f  the 
siiiiie concerns were cxpressed with respect to non-public safety licensees whose 
opcrations nonetheless iiiipact public safety, such as critical infrastructure industries (c g., 
electric utilities)."" 

Not a l l  comnienters or ~iarticipants in tlic Public Workshop thought, however, that 
II IS iiecessai-ily a bad idea to require government entities to compete with corninercial 
e i r l i l i es  tor spectrum Mar l in Cave, the one non- Americaii who participated in the 
/\rigust 9 Public Workshop, stated that he had recently recommended different regimes 
h Iitiblic s a k t y  and iion-public safety entities in Great Britain, hut only because he did 
inot think l i i s  audixce was ready yet for competition between government and 
coiiiriiercial entities. He indicated that lie hopes to inove to such a competitive regiiiie in  
I o  to I5 years.": Another panelist advocated spectrum lees for state and local 
go\ernmeiitc. saying that such fees would encourage efficiency and that governments w l l  
riot spend the inoney for inorc efficient equipment unless they are compelled to do so by 
thc FCC. "' 

When asked whctlier public safety and other public service uses of spectrum can 
bc combined with coiiuiiercial uses through sharing or other inechanisms, certain 
comiilenters indicated that such a comhination is not advisable, again stressing the 
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dtl ' l t i~ent needs o i  public safety and c~xi i i i ierc ia l  cntitieh."" Parties with ii particular 
iiitcrest iii piiblic saiety also stated that the Cornmission should not try to set un i f om 
interfereircc standards across a l l  bands becausc of public safety services' inability to 
tolctate interference. '"' Cettain parties suggested that the FCC consider segregating 
public safety bands (and telated rules) froin other bands.'" One coininenter proposed thc 
relocation of puhlic safety to i t s  own contiguous spectruin and that this relocation be paid 
for by auct iming Ijcenses h r  current pi ibl ic sufefy spectrum ai 400, 500, and 800 M H Z . ' ' ~  

Oiic panelkt advocated al lowing unlicensed users to operate in bands used by 
ptihlic safety a t  the end of a IO-year grace period.'" He and at  least one other panelist 
n o k d  that ~ o i i i e  public safety ei i t i t ies are moving tn coininercial spectruin (for example, 
operating in the 2.4 G H r  band) because that i s  where the newer, cheaper eqiiipinent is .  
Nmetlieless, other paiielists opposed al lowing unlicensed underlays on public safety 
cliannels because o f  the potentially dire consequences of interference wi th public safety 
opctations. I "  

One panelist noted that public safety agencies ate becoining inore innovative 
thiough creative liuensing schemes, such as forming partnerships between state and local 
agencies and utilities and  federal agencies. By sharing costs and spectrum wi th others. 
public safety e i i t i t i es  are ab le  to obrain iiiore technologically advanced widoai-ea syskins 
t t i i i i i  they could afford on their own I?' 

( 'ori~l i i ,v io, t~/re~iimii i~~n~ufi( i i is .  
Spccfrunr that is  currenfiy set aside for public safety and critical jnfrastructiire 
use should veiiiain s o .  Going forward, the Commission should set aside no 
more additional spectrum than is necessary to achieve goals related to public 
safity and critical infrastructure services. 

Thcre is  considerable potenfial Ibr niarket-oriented poljcies to help rather than 
burden public safety, and that would allow for inore efficient use of spectruin 
to iner t  both public safety and coiiiniercial spectrum needs. The Commission 
should explore mechanisms for ineeting public safety needs other than siinply 
through dedicatun o f  spectruin on a coiniiiand-and-control basis. 
Public safety users should have f lexibi l i ty to lease spectrum capacity that is 
available during lowet-use periods to commercial users wi th a "take-back" 
mechanism when public safety use incrcases. Public safety iise of spectrum 
~ypical ly  i s  highly variable, wi th periods of low traffic and occasional usage 

39 



that  "spike" during certain tiiiies of the day or week diiring cinergencies. 
Accordingly, there is benefit to be gained from pcrmitting public safety 
entities to lease m i n e  of their spectrum capacity to cominercial users during 
Io\k~-use periods under an arrangeinenl whereby the spectrum can be rrclai incd 
iininediately when needed for public safety use. The potential for this type of 
shared use w i l l  iiicreilse as sinart tmnsmirters iind rcceivers are developed that 
can be shut down iininediatcly upon coiniiiand. 
F m  inajor regioiial or iirltioiial emergencies, additional public safety specrruin 
iiccds potcntially could he addressed through enhanced easement rights to 
noii-public safety rpectruin. In  extraordinary national or regional einergcncies 
(e g., lerroi-is1 attack. inalor naturiil disaster), public safety inay require access 
to sl iectru~ii resources significantly beyond thc amount of spectrum required to 
lhaiidle their nonnal emergency wukload. Because of the extraordinary 
nature of these events, permanent dedication of spectrum to public salety to 

meet these contiiigencies is  l ikely to be highly inefficient. An alternative 
would he to address these needs through an "easement" inechanisin that 
would enable public safety users to opcrate on nompuhlic safety spectrum in 
such extraordinary eiiiergeiicies, but to revert to operations on public safety 
spectruin when the emergency subsided 

C.  Spectrum Allocated for Government Use (or Shared with Nom 
Governmental Uses) 

Federal users of spectrum, like public salety users, need spectrum to provide 
iiiany critical services such as national defense. By  law, NTlA and the FCC share 
re.\poiisibility for inanageinent of the spectrum, with N T l A  responsible for spectrum 
allocated for gvern inent  operations and the FCC responsible for spectrum allocated for 
non-governiiient operations 
oliei i  quitc different, this separation provide3 an appropriate expertise and adwxacy. 

As government and nowgovernment needs and concenis are 

A Tew paiticipants argued. however, that long-range planning has been impeded 
by the split ill responsibilities between the FCC and NTIA. They claimed that the 
bifurcated inanageinent process results in the absence of a comprehensive national 
spccuum policy, a dearth o f  spectruin for numcrous services that in turn drives u p  the 
c w t  of apectruiii at auction, and inadequate harmonization o f  spectrutn use wi th other 
1p;irts of the world. Some coininenters specifically argued for better coordination with 
NT lA  and thc reinoval of barriers between gouernment and nongovernment spectruin."~ 
Sc.veral participants noted a loss of efficiency and the slowness to react that results froin 
this shared responsibility. They pointed out significant so~irces o f  conflict that r i s e  f ro in 
operations in adjacent hands cxclusively allotted to Federal and nomFederal use, where 
spiirious or harinoiiic emissions impact adjacent bands, and froin operations in shared 
hands. 

There are various policy options that potentially could address t k s e  problems. 
F O I ~  iiistiince, inorc Fedcral users could he required to share frequencies wi th each other 

I"' .Sew c g . ,  Loiigmar (oinnienrs at 25-26 2 n d  Rcply Comiiicnrs ilt 4: Nokia Comrneiirs at 2-3 
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iiis~e;id of wilh non-Federal uscis, and iiiorc inon-Federal i isers to share spectruin wi th 
e d i  other rather than with Federal users. Conflict would also he reduced if there was 
less iiiterleiiving betwecn Federal and non-Federal allocations. This would reduce the 
occasions requiring coordiiiation and agreeinent between the agencies. However, only a 
niudest levcl (11 iiinpiowznient could be so achieved. The reason fa the development of 
e x t e i ~ s i i e  blocks o f  shared spectrum is the complemenlary iiilture o f  many Federal and 
iioii-Fcderal tises, iii location, architecture, and nature o f  me. The greatest efticiency 
may  come froin accoininodating complementary scrvices wherever prasible. 

Signiticantly, tlie FCC and NTlA should coordinate, to the extent possible, the 
policy prerogatives resulting from this Task Force, particularly as regards interference, 
licensee rights and responsibilities, aiid periodic reassessinents o f  efficiercy, and adopt 
t l ie i i i  to the fiillest exlent possible. The effects of any FCC actions in these regards w i l l  
hc se\'eiely Iiinited if non-Federal users are hainstrung by legacy rules that are overly 
pi-utectire, i n  l ight ol' new technology, o f  shared and adjacent channel Federal users. For 
instance, a FCC policy o f  reqiiiring periodic increases in equipment capability such as 
traiisinissinn innocuousness or receiver selectivity or discriinination will he significantly 
diii i i i i iahed il- Federal users in spectrum that is  in ipc ted by noli-Federul users are not 
ii i igrating to siinilarly enhanced equipinent. The Coininission and NTlA should work 
together to inii i i i i i i7e the indirect, as well as the direct, impact o f  inefficient Federal uses 
oii iioii-Fedei-al uses aiid the citizenry at  large, and to adopt those principles and policies 
that they agree \\,ill Ie;id to increasing elTiciency o f  use of the spcctruin while preserving 
nlhcr signiticant Federal interests o f  security and reliability. Where there i s  a divergence 
o t  tii iancial incentives or iiieans. improved relocationlcoiiipensation legislation and rules 
should be adopted to facilitatc inigration of Federal users to new spectrum or to new 
cqiiipinent where econotnically justified. 

The Coinmission should also explore whether certain secondary market 
incchanisins can promote efficiency by Federal users of spectrum. For instance, such 
incchanisins could give the Federal government the i-ight to lease to coiniiiercial users 
w h i l e  maintaining priority in use. Significantly, technology has admnced to provide the 
nptioii of strict priorities o f  service and high degrees of security and reliability, thus 
greally enhancing the uti l i ty ofnon-Federal apectrum for  inany Federal uses. To the 
extent such arrangements are utilized, the Federal goveriiinent might be able to mjoy 
sigiii l icant cost savings, both direct and indirect, by reducing the amount of spectrum 
ciicuinhered to only i h a t  used in space, time. and specific frequency. Additionally, such 
Federal uhes wotild necessarily keep pace with advancements in technology. 

C O ~ K  l u . ~ i u n , ~ / , ~ ~ ~ ~ o n ~ i n e t i d o r i o n , r .  The Working Group recoininends to the 
S~xc t ru in  Policy Task Force that the Coinmission work closely with NTlA to consider 
t l ie  lo l lowing issues: 

Whether the aiiiouiit of spectrum shared between the Federal Government 
and Non-Federal mers can he reduced and uheiher there could he increased 
coordination with respect to interference, spectrum rights and responsibilities, 
and periodic relissessinent of spectrum use. 
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Wlietlici. Federal uscrs should be allowcd to engagc i n  secondary inarkct 
transactions with noli-Federal users, perhaps while retaining priority in 

How to iti iprovc coordination in adopting technical standards and policies for 
both Federal aiid non-Federal spcctrutn and s e n '  'Ices. 
Whether to create a third-party board o fsc ien t i fc  experts that can be 
consulted ti) arbitrate, on eillier a binding or non-binding basis, conflicts ihat 
arise from a disagreement in engineering opinions that cannot be resolved to 
the iiiittual s i t i i s f ic i ion of both agencies. 

a c c e s 5 .  

9 

D. Broadcast Services 

The Colnniission has lraditionally allocaied spectrum specifically For broadcast 
USC, bdscd on htatiitoty puhlic interest considerations and the free over-the-air nature of 
broadcast hcrvice. Many coininenters argued that these characteristics distinguish 
b ~ ~ ~ a d c a s t i i i g  Iroiii other tnarkct-based wes of spectrum, and that the Coininisaion shotild 
tlicrefore continue to dedicate soiiir spectrum specifically for broadcast use on a 
coiiiiiiand-and-control basis."' One coiiimenter analogized the setting aside of spectrum 
Coi public ser\'ice use by broadcasters to setting aside spacc for public parks, libraries, 
i i i i iseiinis, ;ind other public facilities and institutions."' Another coininenter stressed the 
importance of setting aside spectruni for non-commercial educational broadcasting, 
tinting that "[slince 1 S 2 ,  Congress . . has consistently supported the pol icy goal ofa  
rmerved space in (lie spectrum for noncommercial educational purposes through federal 
financing and access to multiple distribution platforins.'"" 

Other particn. liowever, contended that the continued dedication of spectrum lor 
hroadcasting. and particularly for coiiiiiiercial hroadcastiiig, is  increasingly anachronistic 
as  l l i e  public gains ncccss to alternative soiirces of' programming and information froin 
cable television, satel l i te  scrvtces, the Internet, and other outlets.'"' These parties argued 
th;ll thc original rationale for coininaidand-control regulation o f  broadcasting, which i s  
b i i d  on spcctruiii scarcity, is iindennined by the proliferation of digital technology that 
has vastly increased thc actual and potential efficiency of spectrum use to meet constliner 
llerds. 

The Working Group concludes that Ibr the time being, there are valid reasons to 
continue applying the "coinniand-and-control" model to existing broadcast spectruni, 
allliough there are also aliernatives that should he considercd for introducing greater 
tleutbility into broadcast apectruin regiilatton in the short temi, and transitioning away 
fi.oin the coiiiinand-aiid-control model, with limited exceptions, over the long term. 

,%e w w o i i i ,  NABiMSTV loin1 Comnrnis. SKE Comnrenrs; APTS Comments; N P R  Commcnri. 1 1  
i. 

I" S w  KPR Conimenrs. 
I "  Sw APTS Commcnh a1 4 n I I icitin): Educational Telci ision Factllries Acl  o f  1962, Publlc 
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Bi-oadcasring has consistently been a central focus of Congress and the Coininunications 
Act. which tegulates broadcast content and behavior by placing certain public interest 
ohligations on hroadcaat liccnsees. Thcae include requirement?, that broadcasters provide 
"imsonahlc ;iccess" to candidates for federal elective oftice and afford "equal 
opportunities.' to candidates f o I  any public office,"' children's educational programming 

restrictions on airing oC indecent prograriiming,"' and provisions relating 
In the rating o f  \,ideo programming.l" equa l  cinployment upportunities rules,"' and other 
"hcha\'ioral" rules lhar mandate accountability."" Whi le nor exhaustive. this l is t  
dcinonstrates that "coininand-and-control" regulatiuii o f  broadcasting has a sigiiificant 
st;iiutory basis. 

I n  addition to the statiitory public interest obligations on broadcasters, there are 
oilier characteristics of broadcasting that potentially affect broadcast spectrum policy 
coiiaiderations."' Broadcast service is traditionally not subscriber-based - i t  is a 
"iini\'ersal" service that i s  ividely accessible to the general public.'" I n  addition, localisin 
and  diversiry of ownership are two important public interesc objectives that have been 
associated with broadcasting to a greater degree than o t k r  spectrum uses.'3'' Finally, the 
hi-oadcaster's relative lack of control over i ts signal reception equipinent is  another 
component that differentiales broadcast from its wireless 
I'CS systcms, for example. licensces have the abli ty to replace or inodify the equipment 
used by the i i  customers, wlrereas in broadcasting, consuiners and third party 
ni;iiiulacturera play the piiiiiaiy role in the replacement of' receivers. This affects the 
raPidity with which technological advances i n  equipment cai i  be introduced into the 
iiiarkcrplace and assimilated by consuiiiers- a factor that has affected the pace of the 
DTV transilioii. 

In  cellular or 

Thc transition of broadcast to a digital world, which i s  alrcady tinder way, should 
hulp to allc\siate concerns regarding inefficient and inflexible use o f  broadcast spectruin 
A s  broadcasters convert to digital, some broadcast spectrum can be recovered for 
rc;rllociltion and reasigninent to more flexible u.?es, 21s i n  the case ot'the 700 MHz band. 
Tlie C'omiiiisaion has also allowed for some flexible use of broadcast spectrum,"' and 
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sliotild consider additional ways to allow greater i lexib i l i ty  consisteiit with broadcasters 
coiiti i iuing to i i ieet  their core public interesl responsibilities. In addition, the Coinmission 
shotild consider whcther i t  i s  feasible to make "white spacc" in the broadcast bands 
available for other i ises. 

Over thc longer term, the Coinmission should periodically reevaluate i ts  broadcast 
q w x r u i i i  policies to deteriniiie whether they ieniain necessary to accomplish the public 
iiiterest ohjecti\#es they are intended to proinore. I n  particular, such reevaluation should 
consider thc extent to which tlie public interest benefits provided by dedication of 
spcctiii i i i to broadcasting under a coininand-aiid-cotitrol regiiiie can be provided through 
the applicalioii of more flexible, market-oriented spectnitn policies. I t  is l ikely that there 
w l l  be a continued need to sel aside soiiie spectrum for nowtnarket based broadcast uses, 
s u c h  as  non-coiiiinercirll and educzitinnnl broadcasting. But assuiningthat technological 
adLauces  coii l inue to occur and that scarcity o f  access to spectrum resources decreases, i t  
is equally likely tliai the continued application o f  coni i i ian~and-contro l  policies to 
cniiimercial broadcasting can be substuntially relaxcd, or may not be needed at all, to 
ensure the public availability o f  thc information and prograinining provided by 
cwi inerc ia l  hroadcasting oiitlcts. 

Concli~,ri~~t~.s/~cconrmendalion.u 
For the time being, broadcast spectrum should continue to be subject to the 
command-ancl-control inodel due to the public interest obligations placed on 
broadcasters and the free over-the-air nature o f  broadcast service. 
The ongoing transition to digital television, upon coinpletion, wil l  allow for 
iiiore efficient and flexible use of broadcast spectrum. The Commission has 
allowed for some flexible use o f  broadcast spectrum and, over time, should 
continue to consider ways to increase f lexibi l i ty and encourage additional 
introductioii o f  efficient technology for broadcasting. 

E Rural vs. Urban ,Areas 

The Working Group addressed the issue of whether the Commission's approach 
to spectruin management should vary  in different portions of the spectrum, in different 
geographic arcas, or for differcnt types o f  uses. Many coininenters focused considerable 
drscussion on the issue of rural areas, where spectrum is almost uniformly iincongested 
even in tlie iiiost heavily used bands below 3 G H d "  Although some parties indicated 
l l i a t  the Coinmission should not adopt different spectruin allocation and assignment 
pulicies foi- different portions o f  the spectrum or different geographic regions. there is  
soiiie support i n  the I-ecord for applying different rules to spectritm usage in urban and 

iint inlcrfcre >vith the r q i i r e d  provision 01 frec ovcr-the-air programming. Sec In the niatrcr o f  Adbanced 
Tslot i w m  Syslcnx and .Thai Impact npon the Exibring T e l e ~ i i l a n  Hroadcast Service.F,/!h R<,p.i,.I u r i d  

f h l w  IZFCC IRcd 12810 ( IY97 )a t  1(29(ritationsonincd). Seeuh447 U.S.C. B-136. 
I "  , kc .  c,.g , AT&r  Wirelcss Comrncnts; Bloosron. Mordkofsky. Dickens, Duffy & Prendergast (Bloosron) 
Comments: IKTG Comn~eiirs; Cantor Fttrgcrald Conmenti, Intcmet Tcchnology Consultants Comrnenls; 
Longnian C~onmicnt,, Schofer Commenls; Midcoact Inremet Solutioiis Comments: N T C A  Coinmenti: 
R ~ i r a l  CelI~il;ir Assoc ia lmi  (RCA) Comnienn; Williams Conimeiils: Miitanuska Telephone Associalion 
C'n~nmcnrs. I.cgi.crr Conin~cnts; Part- I 5  Organization Coinineiiis: Michcncr Cornnicnts. 
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irtiiiil m a s ,  and i t  was generally recognized that the econoinic and technical 
coriaidcratioiis in rural areas cai i  be different tlian in urban areas." ' 

.~Iccc.ss lo ,specrnrm Many advocates for rural interests asserted that rural carriers 
h a \ e  difficulty gaininy access to rural spectruin, even though i t  is not scarce. 
Specifically. rural carriers indicated that the Cominission's tendcncy to adopt large 
geographic service areas that include both urban and rural areas prevents rural cartiers 
l ior i i  coinpctiiig at auction for an entire licensr area.'" In addition, rural carriers 
coininented th.it the Coinniission's partitioning and disaggregation rules do not benetit 
i u i ~ a l  providcrs becausc they iiiust incur significant transaction costs by negotiating acccss 
tn rural spectrum with i i iult iplc large carriers that inay opt tn retain such spectr im foi- 
fiiture u b e .  I t  was further srated that impediments to secondary inarkets arrangements that 
wottld enable providers to gain access to spectrum, and the Coinmission's build-out rules, 
which require coverage on a population basis, rebult in hoarding o f  rural spectrum and 
cri i i~ribi i te to huild-out only in urban ilreas.lii 

l n i e r / iwnc r  mil orhrr  rechnicirl consideiwiions. Coininenters also discussed 
m~licllier thew should bc different interference standards for rural and urban areas. 
Cci.laiii parties advocated differen1 permissible power levels for rural areas on the theory 
rhiil where there is I css  congestion, higher perinissible power levels would allow for fiil ler 
usage olspectrum."" Others objected to this idea, arguing that having different rural and 
urhan regiiiies i s  impractical because i t  i s  lint a simple matter to define urban versus rural, 
as niany areas fa l l  somewhere in between and problems inay arise when fomierly rural 
arcus undergo developinent."' Thus. thcre was a difference of opinion as to whether 
h l k r e n t  tecliiiical rules for rural areas are feasible or desirable. For instance, one 
participant in the Public Workshop iiidicated that uiitisual rural conditions har'e been 
dca l t  with satisfactorily through the waiver proce 
possible in lhe future for transmittera to determine if thcy are operating in a rural or urban 
areii and acljust power accordingly."" 

"'and another thought that i t  wi l l  be 

~ ~ ~ i i c / r ~ ~ i o n . s / R e c o r n n ~ r ~ ~ d u l i o ~ ~ s .  The Working Group recoininends to the 
Spcctruin I'olicy Tash Force as  follows: 

The Coinniission should explore the option 01 taking different approaches 
with regard to rural and urban spectrum, while recognizing, that the 
distinction between high- and low-congestion areas does not necessarily 
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require non-iiniforni rules where the rules do not artif icially cause spectrum 
congestion or coiistrain the use of uncoiigested spectrum 
When licensing by geographic area, the Coinmission should explot-e wing 
liccnsing areas that distiiiguish between r u r i  and urban areas, so that rural 
bidders can bid directly for rural spectriiiii without having to b id  against 
entities seeking urban spectruin; i t  should note, Iiowevcr, that new, rural 
licensing areas may not be the optiinal solution for a l l  bands because i t  would 
significantly increase the number o f  overall licenses and drive up the 
administrative and transaction costs of aggregation. 
T o  iinprove rural providers’ abil i ty to gain access to spectrum, the 
Cnnii i i issioii should promote the developinent o f  a n  efficient and flexible 
secondary ii iai-krts regiiiic that, iii addition to partitioning, facilitates the 
leasing o f  spectrum usage rights in rural areas 
The Coiiiiiiission shnuld consider expanding “easements” on licensed 
spectrum ( a s  discusaed above) in rural areas to allow access, on a nom 
iiiterference basis, by other spectrum users. 
In general, interlerence and other technical rules should be calibrated to 
situations ujhere spectrum is  l ikely to be in the greatest demand and the inost 
congcsted, i .e.  iirbaii areas. Thus, the rights o f  spectrum users to einit RF 
cncrgy and the obligation to accept inlerferencc froin others should he set at 
lcvels suitable for such areas, as this w i l l  increase spectrum efficiency. 
While interference rules should not iiecessarily prevent licensees from 
opcrating at higher power on a non-interference basis in less congested areas, 
licensees should iiot have expanded interference protection rights or  reduced 
obligations to avoid interference under the rules. Thus, if two  spectrum users 
collie into conflict i n  an othenvise uiicongested area, the “default” rules would 
prevail and be the basis for any negotiations between them. 
The Coiiiinission should explot-e setting technical rules for unlicensed 
spcctruni that allow for higher-power operation in less populated areas, as 
power limits may he less necessary i n  low-population areas where fewer 
dcvicer operate and interference is  less l ikely. 

V. Transition 

As discusscd above, this  report recoininends that the Cotninission move towards 
assigning flexible usage rights in spectrum within its jurisdiction. whether under an 
c ~ c I u s i v z  rights or  a coiniiions model. tbwever, the practical reality is that inost 
spcctruin within the Commission’s jurisdiction is  already occupied by incumbent 
spectruin users. Morcuver, inost o f  these incumbents are governed by legacy command 
antl-control regulations that substantially l i in i t  anowable uses of the spectrum. 
Therefore, successfill inipleinentation of  the recommendations in this report requires the 
Coinmission to consider how to inigrate away froin these restrictive legacy licensing 
regiiiies to inore flexible rights inodels that create oppr tuni t ier  for new, more efficienr 
and beneticial uses. Specifically, the Coinmission inust determine which bands should be 
triiiiritioned to expanded flexible rights inodels and how the transition should be 
accoinplished. 
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Sevcral parties discussed iiiethods that the Coinmission iii ight employ to 
determine which bands should be transitioned to more flcxible rights inodels. Certain 
j w t i c s  indicated that thc Coininission should inventory spectrum needs on a regular basis 
to forecast dcniand, and that it should work to identify inefficiently used spectrum."" As 
discussed above, sevcral parties inade the point that there i s  a large amount of 
signilicantly uiiderutiliLed spectruin."' Some parties suggested setting up an indepeiideiit 
IC\ iew coiiiinission to find hlocks o f  inefficiently used spectrum (e.g., a inechanisin 
siiii i lar ro the Base Realigiiiiient and Closure Coinmission process as a iiieans of 

upon independent consulting firiiis or technical advisory coiiimittees to develop tcchnical 
miolyses For reallocatinn decisions."' Soiiie coininenters suggested that the Cominission 
should develop a rigorous cost-benefit analysis to be completed with any reallocation 
decision. examining both technical and financial rainifications.'" And, as discussed 
above, scvcral coiiiinenters suggested tliat special considerutions should be given when 
dcleriniii i i ig whether and how to transition certain bands ofspecrruin, such as those used 
foi. piiblic safety or broadcasting, to an sxpandrd flexible rights model. 

f: u l i i a t i n g  ." reallocation decisions and overcoming any polirical difficulties), or drawing 

There also was considerable discussion about whether the Coinmission should 
reiillocatc and assign the underutilized legacy spectruin l o  new licensees or, instead, 
simply expand the rights of incunibeiits to use the spectrum in inore flexible ways. 
SeLera l  coininenters proposed that the Cominisrioi i  reallocate and reassign underutilized 
spcciii im to i i i o i ~  Hehiblc use through an auction proteas."' These coinineiiters ohjected 
to granting expanded flexibility to incuinbents on the grounds that such a course would 
servc to piop tip fd te i~ ing busincsses and inight give incumbents, iiiost of whoin did not 
obtain their apectruin through auction, an inequitable windfal l .  For instance, some 
incuinbenl wirelcss service licensees objected to granting other incuinbent licensees thc 
f lexibi l i ty to provide coininercial inobile services even though they had not competed a t  
auction."' These coininenters claimed that this policy would create less of an incentive 
Ibi- lhein to invest in their networks. In addition, several coiiiiiienters contended that a 
~uhstanrial giant o f  f lexibi l i ty was equivalent to assigning a new license, and that the 
Coiiii i i ission is  reqiiired to inake such new licenses available through a competitive 
hidding process."" 

Other coiiiiiieiiters, however, contended that granting expanded rights to 
incumbents would he the best means o f  transitioning spectruin to the most efficient uses, 
iiiaiiitaining tliat the benefits to be reaped froin al lowing spectrum to be put to its highest 
and best use iiniiiediately - in the form o f  new services and spectral eff iciency-  would 
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